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LEW RESLLTS I INFLUEICING LIFT OF WirGS +

A FEW YEARS AGO "Re B2_UME ADVISED US 70 TRY TO REFLACE
THE USUAL MOVABLE RUDDER WITH SOME CTHER DEVICE, WHI!CH DID
NOT CONTAIN SO MANY SENSITIVE ®PARTS ., ! HAVE FQOLLOWED THIS
SUGGESTION. RESEARCH ON THE SUBJECT HAS LED TO VERY SATIS-
FACTORY SUZCESS. THERE WAS ANOTHER VERY SIGNIFICANT RESULT,
SINCE DURING THE EXPERIMENTS THE LIFT CGCEFFICIENTS OF THE
WINGS EXCEEDED THE USUALLY OBTAINED RESULTS. | WANT TO REPORT
SRIEFLY aBOUT 1T,

AT FIRST | PROPOSED & DEVICE, WHICH AFTER SOME PRELIMINARY

TESTS WAS SHAPED ACCORDING T3 FIGURE .

Figurg |.—- WING WITH ROUNDED TRAILING EDGE AND BLOWING SLOTS.
THEREBY TAE TRAILING EDGE 1S NOT SHARP, AS USUAL, BUT BLUNTLY
ROUNDED FOR THE NORMAL PROFILE THE LIFT OF THE WING !S DETER-
MINED AT A GIVEN AMGLE OF ATTACK BY THE SMOOTH CONFLUENCE AT
THE TRAILING EDGE. THE POSITION OF THIS STAGNATION POINT AT
THE TRAILING EDGE 1S DETERMINED BY THE SHIFTING OF BOUNDARY
LAYERS ON THE SUCT!ON AND PRESSURE S!DES. IT MUST BE POSSIBLE
TO CHANGE THE PnS;TION GF THIS STAGNATION POINT AND TO CHANGE
WITH 1T THE LIFT OF THE WINGS BY INFLUENCING THE BCUNDARY LAYER,
FOR THIS REASON THERE ARE TWO SLOTS NEAR THE TRAILIKG EDGE,
THROUUGH WHICH THE AIR 1S DISCHARGED THROUGH THE SLOT ON THE
SUCTICN SIDE. THE FRICTION LAYER ON THIS SIDE BECOMES RICHER

+ CADO MNe. ZWB/DAL/1047-42/5-21 R 2784 F 1027



I ENERCY CAUSING LESS DIVERSION THAN ON jrnt FRICSSURE SIDE

$0 THE POINT OF SEPARATICHN MOVES TOWARD THE PRESSURFE SIDE.

L
THAT MEANS AN INCREASTC IN THE LIFT, EXACTLY L!XE & FLAP AT

THE TRAILING EDGE IF THIS FLAP WAS DESFLECTED DOWNWARD. INVERSELY,
THE DISCHARGE 95 THE PRESSURE SIDE CAUSES A DECREASE IN LIFT,
THE EXPERI!MENTS DONE BY ONE OF MY ASSISTANTS, MR. LCHWIER,
SUSSTANTIATED TH!S COHSIDERATION., WITH PROPORTIONALLY SMALL
DISCHARGE QUANTITIES, THE CHANGE 1IN THE Li7FT COEFFICIENT (4
CAN EASILY REACH U.5 WHIiCH IS COMPARABLE TO THE EFFECT OF A
DLFLECTED AILEROGH. THE QUANTITY COEFFICIENT 1S aABOUT .UI2,
THAT MEANS, THE D!SCHARGEDL GQUAWTITY EQUALS &N URDISTURBED AIR
FLOW A THICKNESS OF .U!2 OR 1.2/ OF THE MEAW CHORD.
NDEPEWDENY FROM THIS DISCHARGE METHOD, MY ASSISTANT

Fe MEGENSCHEIT DEVELOPED A SUCTION METHOD. THIS METHOD IS
SHOWN IN FIGURE 2. THERE IS A SUCTION SLOT AT THE TRAIL IKNG
EDGE CF THE WING WHICH 1S SO SITUATED THAT THE END OF THE FRES-—
SURE SI!DE 1S A L!TTLE BIT LONGER THAN THE END OF THE SUCTION
SIDE. IF THE AIR 1S SUCKED THROUGH THE SLOT, A CONSIDERABLE
L1FT INCREASE 1S MEASURED. WITH THE OPPQOSITE DEVICE OF THE
END OF SUCTION SIDE LONHGER THA# THE END OF THE PRESSURE SIDE
A DECREASE OF LIFT IS MEASURED.

THE EFFECT CAN BE EXPLAINED IN THIS WAY., THE STREAML INE
WHICH SEPARATES THE SUCKED AIR QUANTITY FROM THAT WHICH IS NOT
SUCKED (1% FIGURE 2 THE HEAVIER LINE) CREATES A NEW CONTCUR

OF THE PROFILE, WHICH IS STRONGLY ROUNDED AT THE TRAILING EDGE.
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\‘ F1GURE 2.~ OTREAML!NES
FRCM SUCTION ON THE WinG
TRAILING EDGE.
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bEcauSE THERE 'S NO SURFACE FRICTION, AND THAT MEANS NO BOUNDARY
LAYER ON THE IMAGINED PROF:!LE LIMIT, THERE IS NO FLOUW DIVERSION.
THE FLOW FOLLOWS THE VERY MUCH CURVED TRAILING EDGE AND THE
PCSTERIOR STAGNATION POINT MOVES TO THE PRESSURE SIDE., WITH
TH1s DEVICE ALSO VERY GOOD EFFECTS CAN BE OBTAINED. THE SUCTION
QUANTITY, WHICH IS NECESSARY TO INCREASE THE LIFT COEFFICIENT
Ca FOR C.H, 1S GIVEN BY THE QUANT!TY COEFFICIENY Cq = 0.00T.

IT 15 aBOUT 40% SMALLER THAN FOR DISCHARGE.

[

GURE N S
RS 2V [ =% X4 ~

REAM AROUND
A WING WiTH TRAILING—EDGE
SucTION.
FIGURE ) SiiGw3 A TilW i A miUnOUINAMIC TANR. WE LAN UBSENRVE

FROM THE STRONG DEVIATION OF THE STREAMLINES, THE LARGE L!FT.
AND BESIDES, THIS 'LIFT 1S OBTAINED WI{HOUT A LARGE ANGLE OF
L]

ATTACK.

HIGHER LIFT COEFFICIENTS WERE REACHED, ¥h

[}

N DURING OiSCHARGE
INSTEAD OF A SIMPLE ROUNDING OF THE TRAILING ZDRE A vAar)iAuLE

FLAP WAS USED AND DURING SUCTION A SPLIT FLAP WaAS USED,
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\\\\gzihh FIGURE 4.- LTREAM LROUND
e \\‘ A WING WIiITH A SPLIT FLAP
"/4_,/-"’/ —\‘\\ e AND TRAILING=EDGE SUCTION

e e e s T AT HI1GH LIiFT.
R ~ - \

FIGURE 4 SHOWS THE MENTIOWED ARRANGEMENT AND THE CORRESPONDING
FLOW. WE SEE THAT THE FLOW 1S COMPLETELY SEPARATED AT THE
LEADING EDGE, DBUYT IS5 ATTACHED AGAIN AT THE TRAILING EDGE. IF
WITH THIS DEVICE WITH ALMOST CORNSTANT SUCTION THE VELOCITY OF
THE WIND TUNNEL 1S DECREASED THE LIFT 1S NOT DECREASED PRO-
PORTIONALLY, BUT LIFT COEFFICIENTS WERE OBTAVYED WHICH WERE

COMPLETELY UNKLOWN FCR WINGS., WITH BOTH THE SUCTION AND THE DIS-—

CHARCE METHOD VALUES WFRE OBTAINED. [0 GIVE AN I1DEA OF THE
MEAN1iG OF 1THESE VALUES, | ONLY WANT TO MENTION THAT THE MAXI-
MUM LIFT COEFFICIENTS OF THE USUAL WING ARF ABOUT J.5. WITH

LANDING FLAPS AND S iMILAR DEVICES LIFT .COEFFICIENTS OF 25 CAN
3E REACHED. WITH THE PRESENT UOUNWDARY-LAYER SUCTION 1w CCunNECT
TION WIiTH FLAPS WE CAN OBTAIN LIFT COEFFICIENTS AROUND ‘l‘a ONLY
THE ROTARY (YL I..DER GIVES A SIMILAR LIiF7 COEFFIiCHENT .«

THE HIGH COEFFICIENTS OF THE WIHNG ARE VERY SURPR IS ING,
HEORETICAL MAXIMUM VALUE FOR A FLAT PLATL, WHICH IS
OBTAINED WHEN THE FRONT AND THE REAR LTAGNATIOR POINTS CONVERGE
oM THL PRESSURE SIDE, 1S 27 OR AQROUT 6, SO NATIJRALLY WE MUST

ASK HOw SUCH A HIGH LIFT COEFFICIENT 1S POSSIBLE.
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SXPLAINED THAT THE REACTION OF THE SOTTOM DEFLECTED DISCHARGE
JET GIVES A PART OF THE LIFT,; BUT 1T BCLCS WNOT SEEM TO BE THEL
MAIN PART., it THE CASE OF THE SUCTION SUCH AN EXPLANATION IS
IMPOSS IBLE. THERE ARE IDEAS FOR A THEORETICAL EXPLANATION,
BUT | HESITATE 70 DiZClUSS IT BﬁCAUSE TOO LITTLE 1S KNOWN. |
WANT TO MENTION ONLY ONE THING: AFPARENTLY THE HIGH LIFT COFF-
FICIENTS APPEAR FOR SUCTION ONLY F AT ALMOST CONSTANT SUCTION
WE DECREASE THE VELOCITY. WHILE STARTING AT HIGHER vELGCITIES
THE VALUES AgE NOT SO HIGH.

Tur SUCTION AND DISCHARGE QUANTITIES AT WHI!ICH THE UNUSUALLY

L}
!C WFRE MEASURED ARE VERY LARGE,

HIGH LiFfT COEFFICIENTS OF Cjp

SO THAERE 1S O PRACTICAL USE AT THIS TIME FOR THE UNUSUAL VALUES.

i GRDER 70 OBTAIN LIFT COEF#- iCltENTS C, = 10 A REQUIRED DIS~
CHARGE QUANTITY COEFFICIERT OF Cq = 075, BUT WITH SUCTION Cq =.2"

AT MEDIUM LIFT COEFFICIENTS {c, = 3 70 6) THE CONSUMPTIOW IN
SUCTION 1S STILL LARGE BUT TOLERABLE. WUT AS THESE HIGH LIFT
COEFFICIENTS ARE USUALLY MHEEDEZ ONLY FOR A VERY SHORT TIME AS
FOR i AWDING OR I AIR COMBAT, WE CAf IMAGINE THAT THE SUCTiON
GR DISCHARGE OUTPUTS COULD BE CREATED BY ROCKETS WITH S IMILAR
RESULTS. REGARDLLSS OF VTHESE PRACTICAL POSSIBILITIES, THE DIS-
COVERY THAT IT 1S POSSIBLE 70 REALIZE FLOWS WITH SUCH UNUSUAL
LIFT COEFFICIENTS SEEMED CF ENOUGH 'MPORTANCE TO ME TO REPORT

ABOUT 17T HERE.
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The gsecond configuration of the swent-wing, blowlng-

duet mockup was fabricated and tested. The results were

very favorable, As a comparison with the first confipguration:

1st Configuration 2nd Conflguration
Q = 9.85 £t°/seo 3 = 10,0 ££°/sec
vavgexn: 398 rt/sco Vavg, yy 409.5 ft/sec
Duct losses= 127,5 1b/ft2 Duct losses = 80,4 1b/ftl
= 4,875 q = 3,2 q
Avall.Encrgy = 178,0 1b/ft®  Avall.Energy = 189.2 1b/ft

= 7,11 7.55 q

In thece relatiocnes the tunnel dynariic pressure, q, was assumed
to be 6 1lnches of alcohol or 20.% pounds per square foot.

The velocity distribution improved considerably along
ths entire span. From the root (Sta. 42.75) to aporoximately

Sta., 65,00, the velocity increcased slightly end was generally

more stzble, From Sta. 65,00 to Stx, 75,00 (Sta. 72.35 the tip),
there was 25 percent less decrease in veloclity for the second
configuration than for the flret,

The chove resulis regquired 2 desicn chanse in the
sweol wing BimC niodel \UNR=Ri=0/. The Llowlap=duct nuckug 1=
now being changed to a suctlon-duct mockup.

Jet pumn.- The stcam Jet pump exnerimental orogram
;7 discontinued until a steam suverheater is re-

AYiminormmr ™
(R o 1 R R P G 14

b
]
D
*3
ct
e
oy

A el ats
“MoVwiiiiual



emed Serices Technical Information Agene,

Recause of our limited supply, you are requested to return this copy WHEN IT HAS SERVED
YOUR PURPOSE so that it may be made available to other recquesters. Your cooperation
will be appreciated.

T S

-~ NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA

ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERNMENT PRGCUREMENT OPERATION, THE U, 8. GOVERNMENT THEREBY INCURS

NO RESPONSIRILITY. NOR. ANY OBLIGATION WHATSOEVRER: AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE

SA™ DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY

IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THF HOLDER OR ANY OTHER

PERSON CR CUORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,

USE OR SELL ANY PATENTED IRVENTION THAT 'MAY IN ANY WAY BE RELATED THERETO.

s B e

TR

Reproduced by
SOCUM EnTS ‘”C C NTER

B g L



	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012

